The present paper gives an overview of the knowledge currently available on muscular dyscoordination underlying postural problems in children with cerebral palsy (CP). Such information is a prerequisite for developing successful therapeutic interventions in children with CP. Until now, three children with CP functioning at GMFCS (Gross Motor Function Classification System) level V have been documented. The children totally or partially lacked direction specificity in their postural adjustments and could not sit independently for more than 3 seconds. Some children functioning at GMFCS level IV have intact direction-specific adjustments, whereas others have problems in generating consistently direction-specific adjustments. Children at GMFCS levels I to III have an intact basic level of control but have difficulties in fine-tuning the degree of postural muscle contraction to the task-specific conditions, a dysfunction more prominently present in children with bilateral spastic CP than in children with spastic hemiplegia. The problems in the adaptation of the degree of muscle contraction might be the reason that children with CP, more often than typically developing children, show an excess of antagonistic coactivation during difficult balancing tasks and a preference for cranial-caudal recruitment during
INTRODUCTION
Children with cerebral palsy (CP) are often hampered by dysfunctional postural control Brogren et al., 2001 ; Van der Heide et al., 2004) . Postural control is a prerequisite for activities in daily life. In the neural control of postural adjustments two functional levels can be distinguished (Forssberg & Hirschfeld, 1994) . The first level consists of a directionspecific adjustment when equilibrium of the body is endangered. In the case of reaching, this adjustment means that the muscles on the dorsal side of the body are primarily activated when the body sways forward. The second level is involved in the fine-tuning of the direction-specific adjustment based on multisensorial afferent input from somatosensory, visual, and vestibular systems. This modulation can be achieved in various ways, for instance, by changing the order in which the agonist muscles are recruited (e.g., in a caudal-tocranial sequence or in reverse order), by modifying the size of the muscle contraction, which is reflected by the EMG-amplitude, or by altering the (C) 2005 Freund & Pettman, U.K. degree of antagonist activation.
Children with CP are often treated for their postural problems, but the effects of therapy are largely unknown and only partly successful or not successful at all (Mayston, 2001 . Bower et al., 2001 Cioni, 2002; Washington et al., 2002 (Hedberg et al., 2004) .
Direction-specific adjustments during reaching while lying supine or sitting are present from the age at which reaching ends in successful grasping (Van der Fits et al., 1999a) .
Modulation of the EMG-amplitude of the basic direction-specific adjustment in sitting emerges soon after the child has developed the skill of sitting independently and is present from 9 to 10 months onwards . These studies showed that children with CP, aged 1V: to 11 years, show differences in recruitment order, differences in latencies to onset of postural muscle activation, and a higher level of antagonistic co-activation than typically developing children do (Nashner et al., 1983 . Woollacott et al., 1998 . Children with CP also have deviances in the modulation of EMG-amplimde to task-specific circumstances (Brogren et al., 2001) . A remarkable finding was that this deficit in EMGamplitude modulation was attenuated when the children were allowed to sit in their usual crouched sitting position (Brogren et al., 2001 ).
In the following section, we will zoom in on our own research on postural control during reaching in a sitting position in children with CP.
Postural adjustments during reaching while sitting Hadders-Algra et al. (1999b) Our studies also demonstrated that children with CP, who are able to reach, have difficulties mainly at the second level of postural control during reaching in a sitting position. The children had a temporal organization of the adjustments that differed from that of typically developing children and had dysfunctions in the ability to modulate EMG-amplitude to task-specific circumstances. Remarkably, children with CP, just like typically developing children, show hardly any antagonistic co-activation in postural muscles during reaching in a sitting position. Thus, children with CP do not exhibit an excess of antagonistic co-activation during this postural task, whereas they do in conditions in which balance is more threatened, such as during external perturbations. This means that antagonistic co-activation in children with CP is not a hard-wired deficit but rather can be regarded as a functional adaptation to, for instance, tasks with a high degree of balancing difficulty.
In contrast to typically developing children, children with CP showed a strong preference for a cranial-caudal recruitment order of the directionspecific postural muscles (Fig. 1) 
